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(54) THIN FILM MAGNETIC HEAD AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To obtain a thin film magnetic head in which 
upper and lower cores sandwiching a magnetic gap layer 
have the same effective track width. 
CONSTITUTION: A second intermediate core 10 is 
formed by over-etching. There is no positional deviation 
between the upper second intermediate core 10 and the 
lower second intermediate core 6 sandwiching a 
magnetic gap layer 9, allowing the creation of the same 
effective track width. With the overetching. a first coil 7 is 
etched too to reduce a film, which may cause a 
disconnection or an increase in resistance eventually. To 
avoid this, electroless plating is performed afterward to 
replenish for an actual reduction in the film. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the thin film magnetic head which formed the magnetic gap layer between a top core, 
between middle cores and a bottom core, and a middle core, or between middle cores while constituting 
the magnetic circuit from one or more middle cores which intervene between a top core, a bottom core, 
and these The core of the upper and lower sides said whose magnetic gap layer is pinched is the thin film 
magnetic head characterized by preparing the coil in the location with which it laps in the part and the 
thickness direction which have the same effective width of recording track, and serve as this same 
effective width of recording track. 

[Claim 2] The manufacture approach of the thin film magnetic head characterized by carrying out 
supplementation formation of the coil of the part which carried out film decrease of the core of the upper 
and lower sides said whose magnetic gap layer is pinched by said etching processing after this by 
carrying out etching processing by the same pattern at coincidence in the approach of manufacturing the 
thin film magnetic head according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film magnetic head carried in magnetic 
recorder and reproducing devices, such as a magnetic disk drive, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Manufacture of the thin film magnetic head using the manufacture 
technique of ICs, such as thin film coating technology, a photolithography technique, and etching (ion 
milling), is performed that it should correspond to multi-track-ization accompanying high recording 
density etc. Although the general structure of the thin film magnetic head had become the thing which 
made the magnetic gap layer intervene between a bottom core and a top core while preparing the bottom 
core and the top core on the substrate, these people proposed the thing of structure which makes 
magnetic connection with the top core 100 and the bottom core 101 as previously shown in drawing 17 
as JP,3-58308,A through the middle core 102,103 as structure where of magnetic saturation and 
magnetic-flux leakage can be prevented. 

[0003] Since the middle core 102,103 whose magnetic gap layer 104 is pinched is etched separately and 
formed if it is in the above-mentioned thin film magnetic head, it sees from an opposed face side with a 
medium according to the alignment error at the time of a photolithography, the processing error of 
etching, etc., and a location gap arises to the middle core 102 and the middle core 103, and by this 
location gap, magnetic leakage (fringing) arises and it becomes the cause of a record blot or a cross talk. 
[0004] As the technique of on the other hand making the same the effective width of recording track of 
the magnetic core of the upper and lower sides whose magnetic gap layer is pinched, exaggerated 
etching (pole trimming) which etches into coincidence the vertical two-layer magnetic core whose 
magnetic gap layer is pinched by the same pattern is known so that it may be indicated by JP,63- 
108513,A, JP,2-5671 1,A, JP,2-25461 1,A, or JP,3-147508,A. 
[0005] 

[Problem(s) to be Solved by the Invention] The case where the above-mentioned exaggerated etching is 
applied to manufacture of the thin film magnetic head which has a middle core is explained according to 
drawing 18 thru/or drawing 20 . Drawing 18 forms an insulating layer 1 1 1 on a substrate 110, forms the 
bottom core 101 by which flattening was carried out by the insulating layer 1 12 on this insulating layer 
111, forms the 1st middle core 103 by which flattening was carried out by the insulating layer 1 13 on 
this bottom core 101, and shows even the phase in which the 1st coil 1 14 was formed in the insulating 
layer 113. 

[0006] Then, as shown in drawing 19 , the magnetic gap layer 1 15 is formed on an insulating layer 113 
and the 1st middle core 103. Etching removes a part of this magnetic gap layer 1 15, and the layer used as 
the 2nd middle core is further formed by sputtering etc. on this. If the layer, the magnetic gap layer 115, 
and the 1st middle core 103 which turn into the 2nd middle core by exaggerated etching after this are 
etched into coincidence, as shown in drawing 20 (b), the location gap with the 1 st middle core 1 03 and 
the 2nd middle core 102 can be prevented, and the effective width of recording track can be made the 
same. 

[0007] When exaggerated etching is performed as mentioned above, as shown in drawing 20 (a), the 1st 
coil 1 14 is also etched into coincidence, and it becomes thin, and stops however, functioning as coils, 
such as an open circuit and an increment in resistance. 
[0008] 
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[Means for Solving the Problem] While this invention constitutes a magnetic circuit from one or more 
middle cores which intervene between a top core, a bottom core, and these that the above-mentioned 
technical problem should be solved, between a top core and middle cores, While forming the same 
effective width of recording track in the core of the upper and lower sides said whose magnetic gap layer 
is pinched in the thin film magnetic head in which the magnetic gap layer was formed between a bottom 
core and a middle core or between middle cores The coil was prepared in the location with which it laps 
in the part and the thickness direction used as this same effective width of recording track. 
[0009] 

[Function] The coil of the part which formed the same effective width of recording track in the core of 
the upper and lower sides whose magnetic gap layer is pinched by exaggerated etching processing, and 
carried out film decrease by exaggerated etching processing is filled up by electroless deposition etc. 
[0010] 

[Example] The manufacture approach of the thin film magnetic head concerning this invention is 
explained according to drawing 1 thru/or drawing 16 in order of a process below. In addition, since 
drawing 10 and drawin g 1 1 are drawings showing the main processes of the invention in this 
application, the sectional view of the same direction is indicated in (a), and they indicate an opposed 
face with a medium to be even drawing 9 to (b). 

[001 1] If it is in this invention, as first shown in drawing 1 , the insulating layer 2 (5 micrometers in 
thickness) of aluminum 203, Zr02 and Ti02, and Si02 grade is formed on the substrates 1, such as 
AlTiC and CaTiC. When substrate 1 the very thing is an insulator, it is not necessary to form an 
insulating layer 2. Subsequently, as shown in drawing 2 , Co system magnetic layer 3a (4-5 micrometers 
in thickness) used as a bottom core is formed on an insulating layer 2. The formation approach uses 
vacuum deposition, such as sputtering. 

[0012] As shown in drawing 3 , the spin coat of the photoresist is carried out on magnetic layer 3a, 
pattern NINGU is given to a predetermined configuration at a photolithography process, and this 
photoresist film is used as Mask M. Then, subsequently As shown in drawing 4 , it etches through Mask 
M (ion milling), and the bottom core 3 is formed, as shown in drawing 5 , Mask M is removed in ashing, 
it grinds mechanically and flattening is carried out, after forming an insulating layer 4, as further shown 
in drawing 6 . 

[0013] Subsequently, the 1st middle core 6 by which flattening was carried out by the insulating layer 5 
as it indicated drawing 7 through the same process that it was shown in said drawing 1 thru/or drawing 6 
is formed on the bottom core 3. And coiled form slot and bonding pad are formed by RIE (reactive ion 
etching) which used a photolithography process and CHF3 gas for the insulating layer 5 which is 
carrying out flattening of the 1st middle core 6, conductive ingredients, such as Cu, are put on said 
Mizouchi so that it may be shown subsequently to drawing 8 , the conductive ingredient adhering to 
parts other than a slot is removed by mechanical polishing etc., and the 1st coil 7 and a bonding pad 9 
are formed. 

[0014] As shown in drawing 9 after this, while forming the insulating magnetic gap layer 8 (0.3 
micrometers in thickness) on the 1 st middle core 6 by which flattening was carried out by the insulating 
layer 5 and also forming the bonding pad section 9, the insulator layer of the back gap section and the 
bonding pad section 9 is removed by the photolithography process and the etching methods, such as ion 
milling. 

[0015] Following the above-mentioned process, as shown in drawing 10 (a) and (b), magnetic layer 10a 
used as the 2nd middle core is formed on the magnetic gap layer 8, this magnetic layer 10a front face is 
further covered with the mask M of a predetermined pattern configuration, and exaggerated etching is 
performed in this condition. Exaggerated etching etches into coincidence magnetic layer 10a used as the 
2nd middle core shown in drawing 10 to the middle of the magnetic gap layer 8 and the 1st middle core 
6, as shown in drawing 1 1 (a) and (b). The 2nd middle core 10 is formed of this exaggerated etching, as 
shown in drawing 1 1 (b), there is no location gap with the upper 2nd middle core 10 and the downward 
2nd middle core 6 whose magnetic gap layer 8 is pinched, and the same effective width of recording 
track is formed. 

[0016] While the same effective width of recording track is formed of the above-mentioned exaggerated 
etching, the 1st coil 7 is also etched and film decrease is produced, and it becomes the increment in an 
open circuit or resistance in case of as it is. Then, as shown in drawing 12 , a part for film decrease is 
post-installed and replaced with electroless deposition. 

[0017] since the depth (dl) of total etching time (T) and exaggerated etching, the amount of film 

http ://www4 . ipdl . ncipi . go j p/cgi -bin/tran_web_cgi_ej j e 11/21/2006 



JP.07-1 109 17, A [DETAILED DESCRIPTION] 



Page 3 of 3 



decreases of a coil (d2), and an etching rate have the following relation of (several 1) here — this (several 
1) — it is based and decides on the time amount of electroless deposition etc. 
[0018] 
[Equation 1] 

di= (T-th,/r 1 -th 2 /r 2 ] r x 
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[0019] If it carries out and a part for film decrease of the 1st coil 7 is replaced with electroless deposition 
like the above, as shown in drawing 13 , flattening of the 2nd middle core 1 0 will be carried out by the 
insulating layer 11, and as shown in drawing 14 after this, the 2nd coil 12 will be formed in an insulating 
layer 1 1 in the same means forming as the 1st coil 7. 

[0020] Then, as shown in drawing 15 , it forms by the insulating layer 1 1 on the 2nd middle core 10 by 
which flattening was carried out, making full use of a photolithography, etching, etc. which described 
above the insulator layer 13 and the top core 14 (4-5 micrometers in thickness), an insulating layer 15 is 
further formed by the bias spatter method etc., and flattening is carried out by mechanical polish. 
[0021] And as shown in drawing 16 (a) and (b), while laying the lead wire 16 of Cu under the through 
hole fUrther, a protective coat 1 7 is covered on the top face, and it becomes the thin film magnetic head 
which starts this invention by cutting along with a b-b line. 

[0022] In addition, although the example in which the magnetic gap layer was formed between the 1st 
and 2nd middle cores was shown if it was in the example, a magnetic gap layer may be prepared 
between a bottom core and the 1st middle core or between the 2nd middle core and a top core. 
[0023] 

[Effect of the Invention] Since the effective width of recording track of the core of the upper and lower 
sides which sandwich the magnetic gap of the thin film magnetic head is made the same according to 
this invention as explained above, a record blot, a cross talk, etc. by magnetic-flux leakage (fringing) can 
be prevented. Moreover, if it was in the thin film magnetic head concerning this invention, since film 
decrease of the coil layer at the time of making the same the effective width of recording track of the 
core of the upper and lower sides which sandwich a magnetic gap was corrected by the electroless 
deposition method etc., the degradation of the magnetic head can be prevented. 
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[Drawing 1] 




[Drawing 2] 




[Drawing 3] 




[Drawing 5] 
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[Drawing 9] 




[Drawing 12] 
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[Drawing 17] 




[Drawing 18] 




[Drawing 19] 
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